The article addresses selected determinants of the nursing shortage in Poland and other countries in the face of employee ageing. Background: Global demographic changes have led to a systematic increase in the elderly population and a decreasing number of births, which have impacted health policy and healthcare systems in various countries. Both processes necessitate transitions in global health care. Nursing care, which has faced a human resources crisis, is a strategic area within this context. Sources of evidence: This study is based on national listings and strategic documents for nursing policy in Poland, including Increasing average age of nurses and midwives prepared by the Polish Main Council of Nurses and Midwives, the incorporation of big data, international reports and a literature review on nursing and healthcare challenges. Discussion/Conclusions: This paper argues that the causes of the nursing shortage are multifaceted with no single global or local measure of its nature. An overview of the problem indicates ineffective planning and use of available nursing resources, poor recruitment or an undersupply of a new staff, and global demographic conditions. The overview highlights the fact that nursing shortages have reached a critical point for healthcare services on both the local and global levels. Conclusions for nursing and health policy: The general recommendations for nursing policy include the need to prepare and implement national social security agendas into services provided by nurses. Such a programme would include general issues: improving working and employment conditions, implementing mechanisms regulating salary and providing the possibility of lifelong learning with the incorporation of mobile and technological innovations as a sustainable solution.
Introduction
To provide patients and the whole population with proper care, skilled nurses are needed. Therefore, the lack of wellprepared and educated nurses is dangerous especially if the shortage is widespread. This shortage is becoming an international problem that is expected to affect Europe, Asia and North America. There is no simple description of the status of the nursing staff shortage, but without a doubt, the problem is very real and is becoming one of the main factors determining future world health policy (Bell 2013) . Discussion surrounding this issue is very different from any indicated at the beginning of the 21st century, and it is not possible to isolate single factors or solutions (ANA 2001) . However, there is a need for a broad view of the problem that considers both the local perspective (with Poland as an example on a country) and the wider global perspective.
An increasing gap in the supply and demand of nurses has triggered a global problem (Haczy nski et al. 2017 ). According to the World Health Organization (WHO), there is a shortage of 7.2 million healthcare workers with regard to health needs, whereas the report by the 'Third Global Forum on Human Resources for Health' estimates that by 2035, the nursing deficit will reach 12.9 million (WHO 2013 (WHO , 2015a . Additionally, the WHO report includes predictions that within 10 years, nearly 40% of nurses will leave their job (World Health Organization 2013) . The relevant estimations were presented by the European Commission, which predicts that the shortage of nurses will reach 590 000 by 2020 (Haczy nski et al. 2017; Sermeus & Bruyneel 2010) .
Nursing and nurses are also facing unprecedented challenges that are connected to global demographic changes and population ageing. The number of people aged 60 and over in the world will grow from 901 million in 2015 to 1.4 billion in 2030, that is, a 56% increase, while the number of seniors in the world will more than double, reaching nearly 2.1 billion by 2050 (United Nations 2015). The growing older population and the occurrence of chronic diseases may cause a flood of needs and necessary transitions, as well as introduce structural changes in the healthcare system and health policy (Benton & Shaffer 2016) . Furthermore, the strategic aspect will be long-term care with a high demand for nursing care. Due to the lessened caregiving capacity of a family (low birth rate, increasing migration, single-person households), a great number of qualified healthcare workers will be in demand. It is the nurses' role that changes within this context. Specialization, granting new qualifications, inclusion into highly specialized healthcare teams or acquiring particular competences of a physician (i.e. writing out prescriptions), paradoxically, result in more issues in terms of staff replacement. As a result, competences are transferred among physicians, nurses and medical assistants. A shortage of staff disables such rotation in patient care (Economist 2012) . Within this context, staff shortages of healthcare employees will be a global challenge.
The aim of this study was to find and indicate selected determinants of the lack of nurses in Poland and other countries in the face of demographic, social, health and occupational changes.
Global undersupply of nursing staff
Great Britain, which faces the largest nursing shortage, is already struggling with the phenomenon despite employing a large number of workers from Central and Eastern Europe, including Poland. In addition, the National Health Service employs non-European staff, mainly from India and the Philippines, by offering relatively high salaries and support in the new place of residence (Boczek 2016; Garbayo & Maben 2009) . It is expected that this problem will worsen due to Brexit (Donnelly 2017; Forster 2017) .
Another European country affected by the nursing undersupply is Germany. According to the Bundesverband privater Anbieter sozialer Dienste (BPA), the shortage of nurses to provide care to the ill and the elderly amounts to 50 000 (Oelmaier 2012) . Similar to Great Britain, Germany aims to solve the problem by employing economic migrants from Europe (particularly from Spain and Portugal) as well as from China, where the nursing sector suffers from high unemployment. For instance, the Shandong International Nurse Training Centre (Weihai, China) provides nurses with 8-month training programmes with a language course and cross-cultural training to prepare them to work in Germany.
The USA and Canada are no exceptions. The Canadian Nurses Association (CNA) estimates that in 2022, Canada will suffer from a 60 000 nurse shortage, which constitutes nearly 20% more than are currently employed in this sector (CNA 2009 ). The education of future nursing staff is limited by the number of faculty places available and the insufficient number of qualified educators (Bartfay & Howse 2007) . The predictions are worse for the USA, which is estimated to face an 800 000 nurse shortage by 2020 (there are 2.7 million nurses currently employed there; U.S. Department of Health and Human Services 2002). Over a million currently employed nurses are aged 50 and over, which means that they will retire within 10-15 years. Nonetheless, the nursing profession is attractive due to a good salary (in the USA, nurses' monthly salary ranges from USD 5700 up to USD 10 000 in the case of the best trained and experienced). American universities offer numerous opportunities to encourage the pursuit of nursing careers, such as online courses or free education through the use of mobile applications (Gallagher 2010) .
According to World Health Statistics 2015, the United Arab Emirates (the UAE) and Saudi Arabia, despite their good economic situation, did not avoid a shortage of health employees. There are 31 and 48 nurses and midwives as per every 100 000 citizens in the UAE and Saudi Arabia, respectively, which places them at the end of the list compared to Switzerland with the corresponding 173 nurses and midwives (WHO 2015b) . Japan also suffers from nursing shortages; the elderly who require care there constitute one-fourth of the 126 million population. Moreover, the country finds it difficult to accept economic migrants because it is thought that they could threaten Japan's hermetic culture and contribute to increases in crime. The nursing deficit is becoming a national issue -it is estimated that by 2025, the profession will require 800 000 more staff. Inflow of newcomers is not to be expected because the profession is demanding and offers low salaries (the average salary amounts to USD 740) (Mizuho 2016) .
Nurse shortage and quality of care in Europeresults of RN4CAST-study
The reported nursing deficit in Europe justifies questions about the quality of care a patient receives. A multi-centre and cross-sectional study was carried out on the subjectthe RN4CAST study. The main goal of the project was to refine and expand typical forecasting models with factors that consider how the environmental working conditions and qualifications of nursing employees affect burnout among nurses, nurse retention and patient outcomes (Sermeus et al. 2011) . The RN4CAST study also aimed to show how the quality of patient care will change depending on changes in nurse education, nursing work environment, nurse-to-patient ratio and nurse skill mix (Sermeus et al. 2011) . The project was conducted in 2009-2010 in approximately 500 general care hospitals in 12 countries in Europe: the Netherlands, Sweden, Belgium, Spain, Germany, England, Ireland, Greece, Norway, Finland, Poland and Switzerland (RN4CAST 2017) .
In general, the data obtained in the study indicated that all 12 countries must address the problems of safety, hospital quality, dissatisfaction and nurse burnout. The RN4CAST project also revealed that nurses' plans to leave their jobs in hospitals would cause future difficulties, especially in Europe (Aiken et al. 2012) . In all countries included in the forecast, patients' satisfaction with care quality was linked with the work environment of nursing staff (managerial support for nursing care, nurse participation in decision making, good doctor-nurse relations and organizational priorities on care quality; Aiken et al. 2012 Aiken et al. , 2016 .
In Poland, the study was conducted among 2605 nurses and 4136 patients from 30 hospitals, and its results showed that factors correlated with nurses' occupational burnout and, consequently, with decreased occupational efficiency, which affected hospital evaluation by patients (K ozka et al. 2012) . The results of the RN4CAST study also show that the average age of nurses in Poland is 41, while in Finland, it is 42; thus, the two countries take the last position in Europe in terms of nurses' age. It proves that there is no generation replacement in the profession (Aiken et al. 2013; Haczy nski et al. 2017 ). The RN4CAST research results point to the general conclusion that patient care quality and the overall condition of nursing depend on the following factors: lack of support, funds and leaves for staff self -teaching, overwork due to high number of patient per one nurse during ward duty, disrupting occurrences, performing non-work-related activities and worse working conditions (Ball et al. 2012 ).
Undersupply of nursing staff in Poland
Considering these challenges, Western European countries have to address employee shortages in terms of nursing, and the situation in Poland is significantly worse due to very low current expenditures on health care. According to Organization for Economic Co-operation and Development (OECD) data, in 2015, healthcare expenditures accounted for 6.4% of GDP (total expenditure, public and private). Similarity may be observed when comparing spending per capita in these countries (Fig. 1 ). In Poland, over 70% of total healthcare expenditure is covered by public financing, which places it at the end of the list when compared to the other EU countries. Such low healthcare expenditures in Poland indicate an underfunding of the healthcare system, which translates into low salaries for nurses, far below the salaries of nurses in other countries. The above factors simultaneously result in limiting access to medical services.
Demographic changes affect Poland as much as other European countries. Interestingly, the Polish population is relatively young. According to Central Statistical Office of Poland (GUS), the median age of the Polish population is 38.7, whereas the median age for all Member States is 41.9 years (GUS 2014) . The data are not enthusiastic, as Eurostat projections indicate that the median age difference will lessen, and by 2025, the percentage of the population aged 65 and over in Poland will be larger than the population of that age in an average Member State (OECD 2015a). Organization of the healthcare system is significantly influenced by the long-term care market impacted by ageing of the population (Haczy nski et al. 2017) .
One of the essential elements of such a system is human resources. According to OECD data, the number of practising nurses per 1000 inhabitants in 2015 in Poland estimated to be 5.2 per 1000 inhabitants (OECD 2015b) . This ratio places Poland in the seventh position from the bottom and shows a significant lack of professionally active nurses and patient access to nursing services. By comparison, the ratio amounted to 11.3 in Germany, 11 in Sweden, nine in Great Britain and 14 in Norway. In 2000, the average indicator in 28 EU countries was 6.9, but it increased to 8.4 in 2014 (Haczy nski et al. 2017; OECD 2015b) . Moreover, it is projected that by 2035, this ratio will decrease to 4.1 per 1000 population in Poland.
In addition, some Polish nurses have more than one employer. The data of the Polish National Health Fund suggest that if nurses were employed by one employer, the healthcare system would be unable to provide sufficient nursing care (NIPiP 2015) . Additional factors that contribute to Poland's poor performance among other countries are unfinished healthcare reform, the poor financial situation of most hospitals and medical facilities, poor accessibility to medical care services, disproportionate location of specialist clinics, dissolution of the system of medical care in schools, increasing costs of modern medical procedures and their limited accessibility, and economic migration of qualified healthcare workers (Boczek 2016) .
Polish nursing and reasons for human resources predicament
In Poland, the constantly increasing age of working nurses is troubling. Their average age increased from 44 in 2008 to 48.43 at the end of 2014 (Polish Main Council of Nurses and Midwives (NIPiP) 2015). As a result, they are referred to as a 'demographically old occupational group'. The average age of working midwives is 47.21 years. The Central Register of Nurses and Midwives in Poland (CKPPiP) indicates a distinctly negative balance (À897 people) between the number of staff-aged 21-25 and those aged over 65, which proves the lack of demographic renewal (Borowiak et al. 2011; CKPPiP 2011) . Similarly, in its recent report, the Main Council of Nurses and Midwives of Poland (NIPiP) indicated that the number of nurses in the youngest age group (21-25) is almost 4.5 times smaller than the number of nurses aged over 65. This finding shows insufficient generational replacement (Haczy nski et al. 2017; Polish Main Council of Nurses and Midwives (NIPiP) 2015). Data analysis identified that 66% of the population of Polish nurses are people aged 41-60, and more than 85% of the nursing population are the nurses over the age of 40. In regard to details, the NIPiP report indicates that the most numerous group of nurses was a group of 56-60 years (25.68%), while the rest groups are similar to the following: aged 41-45 years (17.41%); 46-50 (17.44%), over 50 years: 51-55 years (16.4%; Haczy nski et al. 2017; Polish Main Council of Nurses and Midwives (NIPiP) 2015). A study by Borowiak, Manes & Kostka, who analysed nurses' and midwives' demographic situation in Ł od z (the third-largest city inPoland), reflects individuals' situations against averaged data regarding the whole country (Borowiak et al. 2011) . The data of the Regional Chamber of Nurses and Midwives in Ł od z show that the largest group (35.3%) of nursing staff was the group aged 41-50 years. The youngest staff (aged 21-30) constituted merely 3.5% of the sample group (Borowiak et al. 2011) . Additionally, the authors stated that systematically, more nurses retire than start their professional work.
The decreasing interest in nursing profession among young people in Poland follows the results of the above analysis.
The physical and mental burden and the lack of satisfactory salary often deter the graduates of nursing studies from entering the nursing profession. The annual limits of admissions to nursing studies issued by the Polish Minister of Health are also an influencing factor. Low prestige has hindered professional development (according to CKPPiP, in 2010, among 2960 nurses who received a postgraduate degree, only 2.9% were aged 30 or less), and unsatisfactory remuneration has demotivated young people (Central Register of Nurses and Midwives in Poland (CKPPiP) 2011; K ozka 2016; Tartas et al. 2009 ). Significantly, this profession is thought to be particularly demanding. Employment support programmes are necessary for the currently employed nurses who approach retirement age as a solution to sustain employment balance while facing no possibility of staff renewal (Benton 2011) . Although retaining learning ability and physical activity can become difficult with age, professional requirements are constantly increasing, regardless of the employee's age.
Education and inclusion of auxiliary nursing staff (nursing assistants, patient carers, paramedics) into the system could serve as a solution, as such staff would substitute for and support nurses on duty. Furthermore, changes in nursing education should be imperative, and following examples of other countries, should result in training at a graduate level in key healthcare specializations that have faced shortage, that is, geriatrics, psychiatry, family nursing or long-term care (Kila nska 2014). Currently, nursing education in Poland occurs at the higher education level and is governed by the legal regulations resulting from the specific profession and education system in force in Europe and Poland. First-degree undergraduate studies last less than six semesters, and the number of classes hours and practices should not fall below 4720 h. The required number of credits (ECTS) is not less than 180. Second degree-Master's studies, have a practical profile. The duration of the study is not less than four semesters, and the number of hours practice cannot be less than 1300, while the required number of ECTS credits is not less than 120. Postgraduate training is offered for specialization training, specialists and further training. A qualified nurse is required to have at least a bachelor's degree (first degree; Journal of Laws 2016a,b).
Main concerns: migration and low pay
Since Poland joined the EU, the number of highly educated nurses has increased, and nursing itself has become more independent, and complex, and has started to demand better qualifications. Nurses have begun to be perceived as an independent occupational group trained to provide professional patient care and to perform complex functions and roles.
However, neither their earnings nor their esteem has changed. Interest in nursing abroad has increased and is expressed by young and single nurses with foreign language skills. The number of certificates recognizing nursing qualifications in the EU issued by NIPiP amounted to 17 439 between 1 May 2004 and 31 December 2014 (NIPiP 2014). Nursing shortages and ageing are directly reflected in overwork. Nurses complain about excess tasks and one-person work shifts, which have become more frequent. The Nationwide Nurses' and Midwives' Union (OZZPiP) study shows that in 2012, 60% of workplaces failed to comply with minimum employment standards, and the employers failed to respond to one-person work shifts (OZZPiP 2015) . Respondents admitted to having performed tasks outside their scope of practice, for example, medical paperwork, writing orders and referrals, transporting patients outside a ward, cleaning and performing admissions, and clerk's duties. Moreover, the majority of respondents (80%) were not remunerated for overtime reporting and passing over the shift duty (Nationwide Nurses' and Midwives' Union (OZZPiP) 2015).
In Poland, it is of no surprise that salary cuts and their influence on professional satisfaction and quality of life result in numerous protests. As the above data may suggest, the migration of nurses is mainly motivated by economic factors. Although money is not a single determinant of motivation, one cannot expect to work in exchange for remuneration that does not satisfy basic living needs. The Central Register of Nurses and Midwives in Poland indicates that foreigners' interest in the nursing profession in Poland is very low. On 31 December 2014, the number of non-citizen nurses registered in Poland amounted to 145 (114 Non-EU nationals and 31 EU citizens; Polish Main Council of Nurses and Midwives (NIPiP) 2014).
The remuneration of Polish nurses leaves much to be desired because it is disproportionate to the type of work and educational requirements. According to the Sedlak & Sedlak Research Center, the average remuneration of the Polish nurse in 2016 amounted to PLN 2665 gross (USD 740 or EUR 634), whereas the average remuneration in Poland in 2016 was PLN 4047 gross (USD 1124 or EUR 963; Pore z ba 2016). Therefore, nurses earn 66% of the average remuneration in Poland. The amount of the salary depends on the employer and the financial situation of a given facility. This situation appears even worse when compared to earnings in other countries (Table 1) .
As far as Polish demographic and epidemiological situations are concerned, the provision of healthcare services in Poland is threatened due to the estimated decrease in the number of nursing professionals.
Implications for nursing practice and policy
The article indicates that both international and national organizations voiced concerns about nursing shortages and identified serious gaps in nursing employee challenges. Reports and listings prepared by the Main Council of Nurses and Midwives, the Nationwide Nurses' and Midwives' Union, the Central Register of Nurses and Midwives in Poland and personal observation of the current situation and world trends are the basis for the following recommendations to prepare and implement a government security programme in services provided by nurses in Poland (Polish Main Council of Nurses and Midwives (NIPiP) 2015).
All the factors that make the nursing profession attractive should also be mentioned. They are improving working conditions, preparing and implementing the employment target rate of nurses for every 1000 inhabitants, preparing an employment policy and career promotion programme, providing the possibility of lifelong learning, determining the number of specialists in particular areas of nursing for every district (province), regulation of minimum employment standards as well as an information campaign about the measures taken by the government to tackle nursing shortages and ensure healthcare services.
Moreover, it is essential to work up and implement mechanisms ensuring salary corresponding to qualifications and the type of work, which will encourage young generation to undertake nursing studies.
Dramatic nursing shortages in Poland have pressed the Polish Ministry of Health to appoint a team responsible for developing a strategy aiming to improve the situation in this respect.
The new Strategy to Develop Nursing and Midwifery in Poland came out on 9 January 2018 and it addresses the following:
• Pre-and post-graduate education of nurses and midwives; Another solution intended to encourage nursery school graduates to enter the profession is the grant programme to be launched probably in October 2018. The data published by the polish main Council of Nurses and Midwifes indicate that 40% of the nursing studies graduates in Poland do not take up work in their field (Polish Main Council of Nurses and Midwives (NIPiP) 2015). Grants are to be an incentive to enter the nursing profession and graduates will get a 500 PLN grant (USD 150 or EUR 120) a month for 2 years. The only condition is starting to work as a nurse at a public medical facility (Bochy nska 2018).
Other country also try to find a remedy for the shortage of nursing staff by improving their work conditions. In the United States employers offer nurses high bonuses, free housing, cover tuition fees to ensure the continuation of studies, bear the cost of the move and even pay school fees for the nurse's children (Kavilanz 2018) .
The countries of South Africa that want their nurses to work in the provinces also guarantee flats and higher salary. However, it does not often work because rich countries, such as the USA, Canada, Australia, tempt them from their present jobs with offers of much better pay and excellent working conditions (Lupieri 2013) .
Japan, that has a great mental problem with accepting nursing staff from abroad, offers its nurses support in their education and the best educated employees get better salaries (Boczek 2016) .
However, the above solutions may prove to be insufficient, and solving the difficult situation related to the lack of nursing staff will require systemic solutions and health policy. The article presents nursing shortage as a problem for many countries and particularly for Poland, where the nursing staff shortages is a long-standing and complex issue.
Author contributions
Critical revisions for important intellectual content and study design: MM, PJ Data collection, data analysis and manuscript writing: MM, AB, JB, ZCh Study supervision: PJ
